Background: Osteopathic Manipulation Techniques (OMT) have been shown to be effective therapeutic modalities in various clinical settings, but appear to be underutilized in the emergency department (ED) setting.
INTRODUCTION
Osteopathic Manipulation Techniques (OMT) are therapeutic maneuvers (Table 1) employed by osteopathic physicians to treat somatic dysfunction (defined as impaired or altered function of related components of the somatic system, including skeletal, arthrodial, and myofascial structures, as well as related vascular, lymphatic and neural elements). [1] [2] [3] Recent prospective studies have demonstrated statistically significant improvement in outcomes for the treatment of neck pain and ankle sprains with the use of OMT in the emergency department (ED). 4, 5 Further, the Agency for Health Care Policy and Research of the U.S. Public Health Service has previously suggested that the use of spinal manipulation is one of the safest methods for relief of spinal discomfort in adults presenting with acute low back pain 6 and often meets with positive results.
7
In 1999, 2,559 osteopathic physicians were practicing emergency medicine, accounting for 8% of the emergency physician workforce. 8 Increases in class sizes and the opening of seven more osteopathic medical schools in the interim (two new osteopathic medical schools and five new campuses of existing osteopathic medical schools) suggest that the number of osteopathic emergency physicians (OEP) will increase, as will, ostensibly, the opportunity to employ OMT in the ED. The increased use is also potentially enhanced by the finding that a significant proportion of ED patients is open to, and utilizes, alternative medical therapies. 9 With greater than 110 million ED patient visits annually in the U.S., this amounts to potentially nine million patients cared for by OEP each year. 10 Despite the wider opportunities for use of OMT in the emergency setting, recent data indicate that perhaps only 55% of OEP utilize OMT in their practice and a minority (28%) report daily or weekly usage.
11 A number of impediments to OMT use have been cited in the literature (Table 2) . This article will review some cited obstacles to OMT utilization in the ED and explore amelioration strategies.
Time Constraints
OEPs utilize OMT significantly less than family practice osteopathic physicians. 13 Lack of time has been cited as the primary reason. 11, 12 Because the number of EDs in the U.S. has decreased 14% since 1993, greater average patient numbers at remaining sites without concomitant increases in staff means less time per patient.
14 In addition, fewer procedures are being performed in the ED, in part because of increased documentation requirements.
15 The average estimated time needed for the actual performance of OMT in the ED ranges from as little as 2 -6 minutes to 10 -20 minutes, depending on the procedure and the practitioner's skills. 4, 12 If one accepts both the suggested guidelines that the optimal number of patients seen by EPs should not exceed 2.5 patients/hour 16 and the stated performance time estimates for OMT, it is possible that in select cases OMT could be utilized in a timely fashion in most ED settings. While performance times could be enhanced by the development of teaching programs in osteopathic medical schools that focus on OMT use in the ED clinical setting to maximize efficiency and time management, ,such programs are in short supply.
11 OMT that can be performed efficiently and offer the most immediately-apparent results (i.e., soft tissue treatment, high-velocity/low amplitude treatment, muscle energy treatment) should be employed.
11
Triage protocols could be established to identify patients who would potentially agree to its use and who could benefit most from OMT (e.g., torticollis, low back pain, etc.), and an ED room could be designated specifically for OMT.

Unproven Benefit in Emergency Care
Recent data has shown that 13.8% of patients coming to an ED in the U.S. have complaints referable to the musculoskeletal system. 10 Despite the commonplace use of OMT in the medical community (it is estimated that there are hundreds of millions of such treatments per year in the U.S.) 17 and the great numbers and variety of patient encounters amenable to use of OMT, 11, 12 only two randomized, controlled studies from EDs attest to their efficacy in the treatment of musculoskeletal dysfunction.
18-21 Both demonstrated benefit from OMT use for acute musculoskeletal disorders.
4,5 One ED study found that the use of OMT for the treatment of acute ankle sprains was associated with a statistically significant improvement in edema and pain and a trend toward increased range-of-motion immediately following intervention.
4 In the second ED study, which compared OMT to intramuscular ketorolac for the treatment of acute neck pain, OMT proved just as efficacious in providing pain relief, but was significantly better in reducing pain intensity. Possible reasons for the dearth of evidence-based studies in osteopathic medicine include concentration on clinic services and obtaining practice rights, and improving the profession's standing. 22 However, with the ever-increasing emphasis on evidence-based medicine, it is incumbent upon OEPs to institute well-designed, randomized ED studies High-velocity-low-amplitude techniques* (also called thrust 1.
or mobilization with impulse) -involves a quick thrust over a short distance to restore joint play or a desirable gap between articulating surfaces that permits free translational or gliding motion in addition to the usual angular motion.
Muscle energy techniques* -patient directs muscle energy 2.
from a precise position in a direction against counterforce applied by the physician, thereby creating isometric contraction that results in joint mobilization and lengthening of contracted muscles.
Soft tissue technique*-rhythmic stretching, deep pressure 3.
and traction commonly applied to the musculature surrounding the spine to remove edema and to relax hypertonic muscles and myofascial layers.
Counterstrain techniques -the patient is moved passively 4.
away from the restricted motion towards the position of greatest comfort (usually a position where the muscle is at its shortest length), where the position is held for 90 seconds and the joint is slowly and passively returned to the neutral position.
Myofascial release techniques -similar to deep massage, 5.
the goal is to stretch muscles and fascia to reduce tension by applying a constant force traction to the long axis of the muscles until muscle release occurs.
Lymphatic pump techniques -designed to promote 6.
circulation of the lymphatic fluids by physical measures such as pectoral traction, postural drainage, effleurage, thoracic expansion, and rhythmic passive dorsiflexion of the feet in an attempt to enhance lymphatic return either by influencing negative intrathoracic pressure or mechanically assisting return of lymph from the lower extremities.
Craniosacral therapy -based on the supposition that 7.
(barely perceptible) oscillatory motions of the cranial bones and sacrum exist, the amplitude and rate are thought to provide information about the patient's health and to be influenced by the application of gentle pressure over specific areas of the cranium and sacrum.
* techniques most frequently used in the emergency department 7 24 A recent editorial 22 highlighted this issue of evidence-based osteopathic medicine by calling for the osteopathic medical profession to make a dedicated effort to develop research that can test OMT mechanisms and define their effectiveness. Thus, the ultimate role of OMT in the ED therapeutic armamentarium can only fully be defined through well-conducted, prospective clinical trials that will weigh its efficacy, or lack thereof, for specific disorders.
Physician Insecurity with OMT Skills
Proficiency in OMT requires constant practice and application, and insecurity may reflect limitations in training and/or clinical experience. Classroom instruction is carried out during four years of osteopathic medical school, and competence must be demonstrated on the Certification of Osteopathic Medicine Licensure Examination (COMLEX) required for medical licensure in the U.S. OMT training continues in osteopathic internship and osteopathic residency training, and studies have shown that the use of OMT correlates closely with OMT interest and training during internship and residency.
13,25 Osteopathic physicians who undertake osteopathic residency training use OMT significantly more than those osteopaths who pursue training in allopathic residencies. 26 However, more than 50% of osteopaths currently enter allopathic residency training programs each year where they are generally not exposed to OMT.
27 This lack of supplementary OMT training, coupled with the lack of OMT role models in allopathic programs, inhibits OMT skills development of osteopathic resident physicians.
28 Therefore, it seems that the key to overcoming physician insecurity of OMT skills is ensuring that appropriate skills learned in osteopathic medical school will continue to be honed during the postdoctoral clinical training period. An increase in the number of osteopathic residency programs has been suggested as one measure to ensure that adequate numbers of osteopathic physicians continue to learn OMT skills. 28 The incorporation of OMT training for osteopathic physicians in allopathic residencies also continues the learning process, and such programs have shown the added benefit of spurring interest in OMT by allopathic physicians.
27,29
One survey reported that 90% of allopathic family medicine resident physicians believe that OMT is effective for treating somatic dysfunction.
27 For physicians who have been in private practice for a number of years with limited OMT exposure, refresher courses are available.
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Reimbursement
Third-party payers [e.g., governmental (Medicare, Medicaid, etc.), and private insurers (insurance companies, health management organizations, preferred provider organizations, etc.)] are the primary sources of income for healthcare institutions and providers. The types of procedures that can be billed for by OEPs include any service listed in the American Medical Association's Current Procedural Terminology (CPT) codes. 31 Five CPT codes (98925, 98926, 98927, 98928, 98929) , referring to different body regions [i.e., head region, cervical region, thoracic region, lumbar region, sacral region, pelvic region, lower extremities, upper extremities, rib cage region, abdomen, and viscera region] are identified for OMT. Although procedures such as OMT are legitimately billable and reimbursable, some third-party payer practices may result in non-payment or decreased payment. Specifically, insurers may attempt to "bundle" services (i.e., combining the payment of one service into another to reduce payment) or utilize capitation of services, as occurs frequently within the framework of managed care contracts.
32,33 Use of a modifier will allow OMT to be billed separately, in some situations, if it is designated as a separate and distinct service rendered during an ED visit. The most commonly-employed modifier is modifier-25 that indicates a significant, separately identifiable evaluation and management service by the same physician on the same day of the procedure or other service provided. 32 The combination of EP inexperience with billing and recent data have demonstrated that a significant number of EPs are naïve regarding OMT billing in their practices and that only a small minority of hospital EDs (16.8%) bill for OMT.
11 Therefore, it is imperative that OEPs be familiar with the types of service arrangements they have with insurers and they should work closely with their billing providers to remain current regarding reimbursement issues to ensure appropriate reimbursements for OMT. In these days of declining healthcare institution revenues, the additional revenue generated from OMT performed in the ED can be substantial for the practitioner and the institution.
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Physician Disinterest
The reported lack of interest in using OMT by osteopathic physicians may be related to a number of issues.
12 It has been suggested that unsuccessful applicants to medical schools who subsequently are accepted to osteopathic medical school may place limited importance on OMT and thus be less likely to utilize this modality.
34 Also, as more osteopathic physicians compete for residency training in non-primary care specialties, the emphasis on OMT diminishes.
35 Similarly, the growth in the number of osteopathic physicians who graduate each year has increased the number of these individuals who enroll in allopathic training programs where there is no exposure to OMT. Interestingly, there appears to be increasing interest in OMT among allopathic physicians. 28 One study noted that approximately two-thirds of allopathic physicians in family practice residencies expressed interest in learning OMT and supported the concept of certification by the American Osteopathic Association (AOA) of allopathic physicians who demonstrate proficiency in OMT. 27 Other allopathic programs (i.e., physical medicine and rehabilitation medicine) are increasingly recognizing the need for OMT. 36 Since it has been shown that interest in OMT correlates with the emphasis placed on it during postgraduate training, an increase in the number of osteopathic residency programs, or an emphasis on combining elements of osteopathic medicine into allopathic programs, might serve to spur increased interest and usage of OMT.
28,29 CME programs in OMT increase interest and expertise among osteopathic physicians, as well as allopathic physicians. The greater the number of allopathic physicians who use OMT, the greater likelihood of continued interest by osteopathic physicians. Disinterest is usually overcome as the benefits of OMT are consistently realized by the practitioner.
12
Lack of Knowledge of Contraindications to OMT Use
Practicing physicians must be aware of the contraindications to any procedure, and OMT is no exception. Development of formal guidelines their use in the ED have been proposed that would serve to diminish inappropriate use.
11 Thrust techniques have the greatest number of absolute contraindications, including: malignancy, osteoporosis, severe rheumatoid arthritis, carotid or vertebrobasilar vascular disease, fracture, history of a pathological fracture, connective tissue disease, aneurysm, and anticoagulant therapy.
1,36 The appropriateness of the use of thrust techniques for lumbar radiculopathy is unresolved.
37 Soft tissue, muscle energy, and myofascial release techniques have few contraindications.
37
A checklist of contraindications can be placed in the ED chart of patients being considered for OMT to reinforce precautions against inappropriate use.
12
Patient Unfamiliarity with OMT
A significant proportion of Americans are not familiar with osteopathic medicine. However, the 44 million ambulatory care visits made annually to osteopathic physicians suggest that familiarity with osteopathic medicine and (by extension) OMT is increasing.
1 In addition, a sizable proportion of ED patients utilize alternative therapies, including OMT. 3, 9 One survey noted that 23% of ED patients had previously utilized manipulation-type therapy (chiropractic) . 38 This suggests that many ED patients would be amenable to considering the use of OMT. As with any medical procedure, a thorough explanation of the procedure beforehand will ensure patient understanding and cooperation. This should include a discussion of alternatives, risks/ benefits, and assessment of the patient's understanding and preference.
39
Hospital Privilege Issues
Physician credentialing is the process of gathering information regarding a physician's qualifications for appointment to the medical staff, whereas delineation of clinical privileges denotes approval to provide specific services or perform specific procedures by a physician. 40 The specific process for physician credentialing and delineation of clinical privileges must be defined by medical staff and department bylaws, policy, rules, or regulations. Hospital privileges are not owned by any specific department and are granted by the hospital board on the basis of the practitioner's documented training, experience and current clinical practice.
41 OEPs wishing to use OMT in the ED must include OMT in their request for clinical privileges, as do physicians from other specialties who wish to use these techniques in hospital-based settings (e.g., family medicine practitioners, internists), and need to be able to document appropriate training and experience. Since competence in OMT is part of the COMLEX examination for medical licensure in osteopathic medicine, passage indicates appropriate knowledge and experience in OMT. Graduates of an allopathic family medicine residency program that offers a one-month course in OMT have obtained hospital privileges for OMT with receipt of a letter from their program documenting completion of such study.
42
Liability Concerns
While liability concerns are ever present given the current surge in malpractice litigation in the U.S., few therapeutic modalities possess as safe a track record as OMT. A review encompassing six decades of use in the U.S. (several hundred million treatments performed annually) noted only 185 reports of injury, although there are concerns about underreporting.
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Similarly, no treatment-related complications were noted in a study of 346 pediatric patients undergoing OMT.
43
Some reported injuries following manipulation techniques (including OMT) have included stroke secondary to vertebral artery or vertebrobasilar artery injury, Wallenberg syndrome, visual defects, hearing loss, balance defects, phrenic nerve injury, cauda equine syndrome, disc herniations, fractures, dislocations, but few of these were attributable to osteopathic physicians. [44] [45] [46] The key to good outcomes in OMT, as with most therapeutic procedures, is appropriate training and a thorough patient history and physical examination prior to manipulation.
17 Thorough knowledge of contraindications to OMT is also requisite.
12 Documentation of informed consent before a medical procedure is a prudent undertaking and may be more important in the ED because EPs are less likely to have an ongoing relationship with their patients than other physicians.
47
Breach of the Standard of Care
In legal terms, the standard of care is the level at which the average, prudent provider in a given community would practice. It is how similarly qualified practitioners would have managed the patient's care under the same or similar circumstances. The standard of care is established in liability cases through the use of expert witnesses, and the medical malpractice plaintiff must establish that it has been breached. Osteopathic physicians are trained in OMT and must demonstrate their competence in OMT on their medical licensure examination (COMLEX). Numerous well-designed studies have demonstrated that OMT is comparable to other therapeutic modalities with respect to numerous disorders (e.g., neck pain, back pain, ankle sprain, etc.), 4,23-25 thereby validating OMT as an acceptable therapeutic modality. The estimated use of OMT hundreds of millions of times per year in the this country with few reports of complications attests to its safety, an issue that is paramount in defining the standard of care.
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CONCLUSION
While OMT are safe, effective therapeutic modalities that have practical application in the ED evaluation and treatment of musculoskeletal disorders, these techniques are currently underused. Cited impediments to its use in the ED by OMT-credentialed physicians can be overcome by guidelines-directed use, and education of ED staff, hospital administration and patients as to its potential benefits. More randomized ED clinical trials of OMT are needed to delineate positive or negative aspects of these therapies as they relate to specific disorders. Studies that show benefit in the ED setting will enhance its application.
